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[0001] tt, ^Vir^K, #(C^#:^^^ffiS^3fe^gPp n D^3iLfc^p 0 n 



[0002] ^V^^KfiJ^^, ffifNfc£3M|E<0tlft\ ffiV^ilifi^ 



[0003] — ^ MMMfr&j&mt&/vXi?^*>'}?(D&&mbLrcm&£frx^ttmb 

L.Xm,m&I&mmZ>o :©^iaotlt tcm~10cm, t>L<J«*l,£Ub<£>it 

y^&h*$&z>jrmsmi£thx\, ^„ 
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(sic) , mm (so % ^^/k ^^h#^^$^Tv^(#f«i^i~3#^)^ % 
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: #H§BB63 - 224225^# 
#f ^ ;£ilfc2 : # II ¥ 2 - 2 3 3 5 9 1 

#W^3 : #^¥4-132687^-^ 
#fF^4 : Wm^3 - 75298-^-^ 



5 ' 



[0007] IP*>, *mmfe. SlT&^mtirZhiDXhZo 

[0008] (i) l±s^^^o(D^v^^c^l:^i-§E^{S3fe^^i^^$^ll:^{S^^B3,tt 
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m^frtdO, &£bW$100/z mfofd0M±5OnmUTX*&ZZb&WWtbirZ>^.m& 
[0009] (2) ItifB^Vir^KOjy^^^ ioo ix m.£JtJbl500 n m^T^fcSfcS^^lt 

birZMm (l) ^fB*^^H%^Vir^^Ko 

[0010] (3) ^t^fctfSjg^^ io 12 Q •cma_h-efc§BUffi(l)X« (2) fCfB^<7)^. 
[0011] (4)m^tV#P ( i^j;oT#e»^^tV^S^, gfit^2. 002^±2. 0028* 

[0012] (5)^M^)^L-C(D^^(D^^ x o. 01~100ppm-Cfc^^^#^i-§ 

mm ( i) ~ (4) (d\ ^-m^izmm^w^y^^K 

[0013] (6)^m%bLX<Di/])=i^mir?>Ml£&, 0. 01~1000ppmT-fc5^££4#f$:£ 

-r^tfrfB (1) ~ (5) c»v^tt^^c:fB^O^B%y-r-Y^^K„ 

[0014] (7)^al^^fc«9, (400)®xan^>-^— ^(D^iti|iS^iO~80#(D^ 
fflft^fc^ ^o>F^^L-C<D^<^^Oii^^ N lO—lOOppm^FfmcfefrK 

^>mmw^<omm.f)K o. oi~iooppm^r^(-fc^-^#^:^i-^Hfife(i)~(6) 

[0015] (8)^M^£LT<D7klSfjJ§C^^^ 20~70ppm-e$>S^i:^#^5:t«HtlfB( 

7) ^IE^o¥^ H B B^-rir^^K„ 

[0016] (9)^S(C^(t6B^^#^2000W/m-K^Ji^fc^^^^#^i-5|1llE(l) 

~ (8) w^irtvfaizmm&m&Miy^^K 

[0017] (10) ^(C^ft^ETL^Kj^^lSOOcmVv-sec^JiT^it^m^-rS 

mm (i) ~ o) <dv ^^^^tB«o^Hi^-r-¥^^Ko 

[0018] (11) ^2&{£:fctt3®-?-#S!j^ 1 500crn/V'sec£l±X'&Z>^b&!&Wt.b-rZ> 

fufB (1) ~ (10) ^tb^^^fE^O^^Hl^ir^^Ko 
[0019] (12)^>^3fe^^(t^^^^7hl332cm _1 (C^tl,5fc: 0 — ^O^fii|6^2cm" 

^TT^^^^ir-r^BflfEd)^ (11) (D^thti^ZLUMV^&y^^rls 
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[0020] (13) fcm^7^mmiz.£vm.tiz&m^y^&yh&i¥-jj j t> , 7'*-- v;vhity> 

[0022] (15)t^W5X 10 n PaJ^±-efo^^#^«MIB(l)~(14)CDV^tL 

[0023] (16) ^U^L^^4mm^±-efe5^i:^m^«ttflB (1) ~ (15) GDI ^tl^C 

[0024] (17) ^UIgL^^iOmm^_hT^^^#^Ci:i-§BfrfB (1) ~ (16) COV ^*l3> 

[0025] (18)^M^^LTO^^M^-OMS^O. 01~5ppmT*&5^&#t§te-t-3itf|fa 

(i) ~ (i 7) (d\ ^-m^Kum<Dm^^4^iyv 0 

[0026] (19)^S250nm^^{t^ji^^3 0 o/ o ^JiT^^^#®:i:i-5SulS(l)~( 
18) (D\ ^fh^\Z.tm.(Om^^^^Y\ 

[0027] (20) HtrfS(l) ~ (i9)(D\^fi^z$m.(ow^^4^iy^hf^^mW-^ 

[0028] (21) mm ( i) ~ (i 9) (d\ ^fimz.mm(Dm^^^^Y^h^%^ 0 
[0029] ^nwc&vv-c, mmm^ ->v^>mfs 7^mm^(omMn. m^m^^m 

[0030] ^<D£.yf£Jf4-Y*r>Vmm^ S^irLT^^^i^^^^V^^^KX 
i^fflitSlSt, ^Ol^S^SJ^tt-T^-^^^ (Reactive Ion Etchi 

ng, ^TRIE) ^J;«9^^^^LTd^, ^^^®(3:^-a-^^i?)fffc{c: 
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~50nm"Cfc5 o 

[0032] ~£ofc<m<DM\< ^^m^±ttW£WMilZ.m r<D&*@^te0-T?&5 o L 

v ^x\^(D^nm^wBir^txm^B t P(D^.^m j it't^t^x^ 0 (400) a 

LfCo 1"&;b*>, ^^S^v-y^^ ^tfi^tiO. 01~100ppnu 0. 01~1000pp 
Hm-^WC, 1 x 10 17 /cm 3 £lTXfoZ>Z.b, mmUbVX^ ^M^ff^^© 

^y^>^m^ir^j:m^ts'^ticxox \ ^m^^m^m^tioxi& 
[0033] ^mw-T^<4^m^m.^%^u^(Dumh\^x^(Dmm^m\^m^, wmz 

{4100 m m~ 1500// m^T/J> s M^LV\ Mb^L#{tt#{ttt^#V^^^«tV>^ 

[0034] z.<Dmm<Dmmjr&tvx . mmm^n.n^m^x^bith'h^(D^b. 
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[0035] 



[oo36] mb^m^^4^>^m^<Di^m^R}^i±4^>^^^^ 

[0037] i~^t>^, ^fB^Stfr^. mffimzmm : fe&-(DM£U<D^m$:WElZ£tQO. 5 



#^l^lft&;!jPX;/nir;^;i:$ol^-C, RIE£JL^<^?£-ete:, ffi^gC^PXi^g^P 



tf^PX; 
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M^xnm^tzmmKmm^mm^^rr^M^m^^ (ccp) 



^•s^v (icp) zmm-tzjmtm&u m^^m.^^tz^^hw^Eir 

[0039] ^^^^tt^*^^Mt:^^0^'a-^^ffiV^ % ^^V^i^^^^l. 33Pa 

r.mnm(D^^-r^t^x^ 0 

[0040] #3§K fc&HrZm&m&^y^fym&l*, 0.5/* m^_h400 m m*^-T?fctL^ 
[0041] *$&miZ$$tfZ>m^fc(DMm'Z, l^#<DRIE-e50nm^_k, £<9#f£L<teO. 15 



[0042] mmb^m<D^y^7*l^ {Wffi^^^^^^TofcfS^^W^bV \ i"**?*, 
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(100) -cfcsr £a*M*L,v \ 

[0043] *»W»C^lt^>f^VK#l&SSr^ft**5»fi^l^«fett. fb-f^^hCV 



[0045] ll^&tJ«lt*{E«tcj;o-C*Bi»WSrttM*rs. 

[0046] ^i&M&l^itijg^^ ^*<D 

txrcj 

txrcj tit (400) m<DxM^y^^— 7*<D¥im%lf>lxhz> 0 $i$&W iZteif 

00)®5p^T@Bg^fiJffiLT2^^fe^J;«5f?ffibfcltm^i-o 
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ESR (Electron Spin Resonance) m^oX^ibtio Mfefe^kX^UXft^ 
tc 0 tp>M#3370G, mm^imiOOG, ^4?vmt9. 46GHz, ttJ^JO. 01~0 

. i6mw^L/t 0 aij^te-r^-c, ^nmm&w&M i <ioo>mxmzfrtfxmi&i' 

SIMS^tff (Secondary Ion Mass Spectrometry) KX-oXWiSal^tCo SIMS 
, ^t^ffi^^O. 5 u rn*s^y?VfcMWTX(Dm&$:$ltbtio ^&feMLt±. 

fflELfc^^3^(^>-^A^J:D^U7t^M^^^(D^ H B B ^V-¥^^K 

^*250nm^*3^^il^§ra!j^brJio 

^Ufc&llZn^&mm. Eft^ilj^T^o TOF (Time of FLighO&fCj;*) 
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t°yh<DWtxhz> 0 ffii\fc*5ii:/^x^tejgt;0iokPa, mfcu&nsooxixhofc, 

[0047] ±%£3. 5X4. 5X0. 5mm<Dm&mJ±&J$W&M 1 Ibmm%mmfcbl,Xm\<^X 

„ «iio>^ipi^o. 8° *7)oj&n&m^*?^n&i2%(7kmifcm.mtiii 

0Ton\ ^#?&g950 c C-t?fco;fc 0 
[0048] YAG«^l/-1f- 064 n m, ffi^l2W) {^S^ijUKfaDI 

?r^JfeLfc 0 -?rO^ fi^nA^ffiv^ c ^fe#^ffV\ 3. 9X4. 8X0. 2mm©^ 

A£r#fc 0 (±®f2(100), <110>^|r]^0. 9° $"7) 0 
[0049] ^<D^A£31»^L-CJ^T, ±IB£|f3tlO^#^$b^*£i^:)\ frfc^ 

i*5^I»JBSE* 13. 56MHz 
t^il^'®^ 280W 
?-^>/<fa}±jj 7Pa 
O ^f^>^4 8 seem 

2 

CF ^f^* lOsccm 
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[0050] YAG©3fgi^ltl— if — (feg355nm, ffi;08W) SrfflV ( 

^Wf^&JkU 4. 4X5. 2X0. 2mm<£>fi&|SfB£#fc 0 

[0051] m%Abmm<Dm*xfcm\^tdm*A'*nmmt^ m^Btmmnm* 
[0052] a' tmm<D&i*xftmvfzumA"$:mmmbu timm****^ 

[0053] ^*t<Sr, YAGG93{gifgf|^— if — Srffl V vOIStfc A") £#StU 
Sifi^CiW^^lU 4. 4X5. 1X0. 3mmtf>f&|SfD£#fCo 

[0054] fWEte, lk<D £5 fcffsRUfc, f*N-A . A\ A"^|^I^(D^#-t?f^Mbfc^3|Sf ^ 
«&tR£U ^S^#«^^^^7%, JEE;fj90Ton\ mUUm750X:X^M^n 

[0055] ^^ir^Wi^I^^ (fgsfF, G) „ IaM2j@ (f**5fH, I) , i^^i^ff^I 
bM^ B B H 3^ (f*|Sfj % K. L) , m&mfc&miamW&ikim (M) b&tr&X^ « 

[0056] 
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[0057] sfcftA, b, eta, v ^rtihw^i'jf*— •7<D¥m&fe2o®i?tmnx\< & 



[0059] K£fD-m N cvT>^^W(D^emx\ ±M(db, ctit&irzb, {SEmm&±%<* 



[0060] mmFfabuz&\, vera, jEnmW}&, m 



[0061] _kfB<E>iB!>, ^mWO^^^hlZ, ^ti-^Xlznhfh^^tc±m^omSl 
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[3] 
[4] 

[5] 
[6] 
[7] 

[8] 
[9] 
[10] 
[11] 



Mm^4-Y*r>F<Dm£&, 100 n mi^_hl500 n m£lTXfo&fo%Z.b&WWt.bir 
&mz:33YtZ>1Bfiimi!>K 10 12 Q •cmW±-efe6ft^tSISlX«2^fB«<^^ 
@^t 0 ^#fc#{Cio-r#bH^tV^S^xgjS^2. 002^_h2. 0028^?i<£> 

^m,mtL.x<Dm^m^-<omsti>K o. oi~iooppm-efe5^^^r#^-r§^^ 

^^fi^^LTO^yaVM^cD^S^^ 0. Ol—lOOOppm-efeS^^^-rS 



^d^M-frfc^ (400) mxm^y^- ^#ffii|iS^iO~80#(Dt5fflrt 
^^o^f M^£U-C<D;fc|tJ^T-<£>ltS^ 10~100ppm(^ra^fe!9 % ;6>o^ 



HtJ^<£>*§S^ o. oi~iooppmcoK^^^i:^r#^:^-r5fS^(^*SiSl~6<D 

mui^if^mmm^2ooowym-Kj^±x^^b^mbir^m^<Dmmi 
m.mz.^if^iEK^m^n5oocm 2 yv'secsi±x$>^b^mbir^n^.<D 

m^iZ^if^m^m^n500cm 2 XV'sec^±Xh^b^mbi-^m^(D 
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[12] 



[13] 



[14] 



[16] 



[17] 



[20] 
[21] 



TK^^X^^S^iDmti^^ffi^^tVh^U^P^-fe^^—h/vfc^Di x l 



[15] -v^m^5x lo^Pa^x-foz-bzifrmbirzm ^<^ffli~i4<mvr*i^ 



[18] ^M«LT^fgjg^<D^g/^o. 0l~5p P m-e^^i:^#^[i:i-5ti^O: 



[19] ^250rmilZ^n^mMW30%}^±Xh^t^WW(.t-r^m^(D 
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